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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/00374 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 

pages 



□ 



. as originally filed 



. filed with the demand 



filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



: as originally filed 

, as amended (together with any statement under Article 19 
. filed with the demand 



□ 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



. as originally filed 
filed with the demand 



filed with the letter of 



1 I the sequence listing part of the description: 

pages 
pages 
pages 



, as originally filed 



filed with the demand 



, ? filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the laneuaee in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ tne.an guage of a translation furnished for the purposes of international search (under Rule 23.1(b)) 

th e language of publication of the international application (under Rule 48 3(b)) 

guage of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

□ contained in the international application in written form. 

CD filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. 

O The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims. Nos. 

the drawings, sheets/fig 

| | This re P ort nas been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

m I ™ 7£° rt ° S " on S^afly fl/ed" and are not annexed to this report since thev do not contain amendments (Rule 70 16 
and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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IV. Lack of unity of invention 



1 In response to the invitation to restrict or pay additional fees the applicant has: 
I 1 restricted the claims. 
PK] paid additional fees. 

□ 

paid additional fees under protest. 

□ 

neither restricted nor paid additional fees. 

9 I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68 1 
- I — I not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13 1 13 2 and 13 3 is 
□ complied with. 



not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

□ 

the pans relating to claims Nos. 



Form PCT/IPEA/409 (Box IV) (July 1998) 



This Page Blank (usptc, 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 00/00374 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-3, 7, 12-13, 17 
4-6, 8-11, 14-16 



12-13 



1-11, 14-17 



1-17 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

Document 1: JP, 11-294293, A (Aisan Industry Co., Ltd.), 
26 October 1999 (26.10.99), paragraphs 
[0008] - [0017] and [0023], Fig. 1 and 6-10 
Document 1 cited in the international search report 
discloses a fuel injection valve provided with a body, a 
ring body comprising a non-magnetic body upon which is 
formed a press-in flange which is pressed into the read 
end part of the body and welded in place, a core, the 
front end of which is pressed into the inner part of the 
rear half of the ring body and welded in place, an outer 
magnetic path member, an armature in which a fuel path is 
formed by openings in a hollow part and side holes, and a 
movable body comprising a ball valve, wherein the armature 
large-diameter cylinder part is coupled to the body and 
ring body connecting part so as to be slidable. 



Document 2: JP, 9-126088, A (Mitsubishi Electric Corp.), 
13 May 1997 (13.05.97), paragraphs [0012]- 
[0014] and [0020], Fig. 1 and 3-5 
Document 2 cited in the international search report 
discloses a fuel injection valve for cylinder injection 
having a valve main body, a valve seat which has a fuel 
injection hole, and a fuel revolving body which has a 
central opening around a needle valve that supports the 
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needle valve so as to be slidable in the axial direction, 
revolving grooves and an annular outer periphery groove on 
a first end face fronting on the valve seat, and a path 
groove formed on a second end face which makes contact 
with and is supported by a shoulder part on the valve main 
body inner peripheral surface. 

Document 3: JP, 8-74699, A (Zexel Corp.), 19 March 1996 
(19.03.96), paragraphs [0014], [0016], and 
[0017], Fig. 1 
Document 3 cited in the international search report 

discloses a fuel injection valve wherein a casing is 

fitted over and engaged with a valve body. 

Document 4: WO, 97/22798, Al (Robert Bosch GmbH), 26 June 
1997 (26.06.97), p. 10, line 17 to p. 11, 
line 9, Fig . 4 
Document 4 cited in the international search report 
discloses a fuel injection valve having a movable element 
with a stepped constitution and provided with outflow 
holes, which extend radially in the wall part of a movable 
portion of the lower section. 

Document 5: DE, 3905992, Al (Gerhard Mesenich) , 21 

September 1989 (21.09.89), column 6, lines 
37-62, Fig. 1-2 
Document 5 cited in the international search report 
discloses a fuel injection valve wherein a vibration 
damper is interposed between a return spring and a valve 
needle . 

Document 6: GB, 2140626, A (Gerhard Mesenich), 28 

November 1984 (28.11.84), p. 3, lines 24-70, 
Fig. 4 

Document 6 cited in the international search report 
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discloses a fuel injection valve wherein a supplementary 
inertial body is interposed between a reset spring and a 
movable element, and a plate of damping plastic is 
disposed on the movable element. 



Document 7: JP, 56-4936, Y2 (CKD Corp.), 3 February 1981 
(03.02.81), entire text, all drawings 
Document 7 cited in the international search report 
discloses a magnetic valve wherein a first pressure spring 
is interposed between a fixed core and a movable core, the 
movable core is divided into two parts, a valve body part 
and a part on the fixed core side, and a spring having a 
greater elastic force than the first pressure spring is 
disposed between the two movable core parts. 



Claims 1 and 2 

Claims 1 and 2 do not involve an inventive step in 
the light of Documents 1 and 2. A person skilled in the 
art could easily conceive of applying the valve main body, 
valve seat, and fuel revolving body disclosed in Document 
2 to the fuel injection valve disclosed in Document 1. 



Claim 3 

Claim 3 does not involve an inventive step in the 
light of Documents 1 to 3 . A person skilled in the art 
could easily conceive of the feature wherein a body and an 
outer magnetic path member are engaged with one another by 
fitting one over the other in the fuel injection valve 
disclosed in Document 1 in the light of the invention 
disclosed in Document 3 . 



Claims 4 and 5 

Claims 4 and 5 are not novel in the light of 
Document 3. From the constitution of the fuel injection 
valve disclosed in Document 3, the bobbin and casing are 
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recognized as being mated to and fixed to the cylindrical 
body through the top of the aforementioned cylindrical 
body. 



Claim 6 

Claim 6 is not novel in the light of Document 1. The 
feature described in Claim 6 is disclosed in Document 1. 

Claim 7 

Claim 7 does not involve an inventive step in the 
light of Documents 1 and 4. A person skilled in the art 
could easily conceive of applying the valve needle and 
movable element disclosed in Document 4 to the fuel 
injection valve disclosed in Document 1. 



Claims 8 to 11, and 14 and 15 

Claims 8 to 11, and 14 and 15 are not novel in the 
light of Document 2. Claims 8 to 11, and 14 and 15 are 
disclosed in Document 2. 



Claim 16 

Claim 16 is not novel in the light of Documents 5 
and 6. Claim 16 is disclosed in Documents 5 and 6. 



Claim 17 

Claim 17 does not involve an inventive step in the 
light of Documents 5 to 7 . A person skilled in the art 
could easily conceive of interposing a spring between a 
valve needle and a vibration damper, or between a movable 
element and a supplementary inertial body, in the light of 
the invention disclosed in Document 7. Moreover, selection 
of a plate spring as the aforementioned spring would not 
be particularly difficult. 



Claims 12 and 13 
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The invention described in Claims 12 and 13 is not 
disclosed in any of the documents cited in the 
international search report, nor would it be obvious to a 
person skilled in the art. 



RECEIVED 

APR 1 0 2002 
TECHNOLOGY CENTER R3700 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: I V . 3 . 



Claims 1 to 3 and 6 to 7 have a non-magnetic 
cylindrical seal ring as a common feature. Claims 4 and 5 
have the mounting structure of a solenoid coil and a yoke 
as a common feature. Claims 8 to 13 have the mounting 
structure of a fuel turning element as a common feature. 
Claims 14 and 15 have a path groove for fuel turn forming 
and an annular flow path, both provided on a fuel turning 
element, as common features. Claims 16 and 17 have a mass 
body disposed between a return spring and a movable 
element as a common feature. However, there is no feature 
common to all claims, and thus the claims are not a group 
of inventions so linked as to form a single general 
inventive concept . 

Furthermore, the aforementioned path groove for 
fuel turn forming and annular flow path are not novel, 
and do not constitute special technical features as 
defined in the second sentence of PCT Rule 13.2. 
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(57) Abstract: An electromagnetic fuel injector for internal combus- 
tion engine, wherein the inner periphery of a fuel turning element (21) 
disposed at the tip of a nozzle body (18) and the inner periphery of 
a non-magnetic cylindrical seal ring (8) pressed in and welded to one 
end inner periphery of the nozzle body and one end outer periphery of 
the nozzle body of a fixed core (1) are formed as a guide to slidably 
guide a stroking operation of a movable element (5), the fuel turning 
element is held between a receiving surface (18e) of the nozzle body 
and an orifice plate (19), fuel flows to a path groove (26) provided in 
the lower end surface of the fuel turning element through an annular 
fuel path (22) formed between the outer periphery of the fuel turning 
element and the inner periphery (18f) of the nozzle body, and a mass 
body (9) movable in axial direction is provided, independently of the 
movable element, between a return spring (7) and the movable ele- 
ment and a plate spring (50) is provided between the mass body and 
the movable element. 
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